What is claimed is: 




A method of reducing a channel length in a transistor, comprising: 

forming a gate dielectiric layer on a semiconductor substrate; 

coupling a barrier layer\p the gate dielectric layer, wherein the barrier layer 

prevents oxide unatergrowth; 
forming a gate on top of theloarrier layer, the gate having sides, 

and an effective channel length defined by the sides; and 
oxidizing the gate wherein a porfkm of the sides of the gate are converted to 

an oxide and an effective cftannel length of the gate is reduced. 



\ 2. The method of claim 1, wherein coupling a barrier layer to the gate dielectric 




layer comprises coupling a silicon nitride (SiN) layer to the gate dielectric layer. 

\ 

3. The method o^claim 2, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises remote plasma nitride processing the gate dielectric 
Jayer to form a silicon nitnde (SiN) layer. 

4. The method of claim A wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises composite oxidation processing the gate dielectric 
layer to form a silicon nitride (SiNMayer. 



5. The iriethod of claim 1, wherein forming a gate dielectric layer on a 
semiconductor\substrate comprises forming a gate oxide layer on a semiconductor 
substrate. 

6. The metho^ of claim 1, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate dielectric layer on a silicon 
substrate. 
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A method of foimiing a transistor, comprising: 

forming a first soVce/drain region and a second source/drain region in a 
semiconductor subsfrate; 

forming a gate dielectric layer on the semiconductor substrate; 

coupling a barrier layerto the gate dielectric layer, wherein the barrier layer 

prevents oxide unoergrowth; 
forming a gate on top of the\)arrier layer, the gate having sides, 
and an effective channel length defined by the sides; and 
oxidizing the gate wherein a portion of the sides of the gate are converted to 
an oxide and an effective clWnel length of the gate is reduced. 



y 8. The\method of claim 7, wherein coupling a barrier layer to the gate dielectric 
^ layer comprises coupling a silicon nitride (SiN) layer to the gate dielectric layer. 




9. The method of claim 8, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises remote plasma nitride processing the gate dielectric 
layer to form a silicon nitride (SiN) layer. 



10. The method of claim 8, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises composite oxidation processing the gate dielectric 
layer to form a silicon nitrideYSiN) layer. 



1 1 . The mfethod of claim 7, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate oxide layer on a semiconductor 
substrate. \ 

12. The method^>f claim 7, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate dielectric layer on a silicon 



substrate. 



\ 
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13. The method of claim 7, further including forming a first source/drain 



^extension adjacent the first source/drain region and a second source/drain extension 
^ adjacent the secbnd source/drain region. 




A method of forming a transistor, comprising: 

forming a first sourae/drain region and a second source/drain region in a 
semiconductor substrate; 

forming a gate dielectnc layer on the semiconductor substrate; 

coupling a nitride layer to the gate dielectric layer, wherein the nitride layer 

prevents oxide unqergrowth; 
forming a gate on top of thanitride layer, the gate having sides, 

and an effective channel length defined by the sides; and 
oxidizing the gate wherein a portion of the sides of the gate are converted to 

an oxide and an effectiveVhannel length of the gate is reduced. 



15\ The method of claim 14, wherein coupling a nitride layer to the gate 
C) dielectric layer comprises coupling a silicon nitride (SiN) layer to the gate dielectric 
layer. 




16. The method oY claim 15, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises remote plasma nitride processing the gate dielectric 
layer to form a silicon nitride (SiN) layer. 

17. The method of claim 15, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises composite oxidation processing the gate dielectric 
layer to form a silicon nitridA(SiN) layer. 



18. Tne method of claim 14, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate oxide layer on a semiconductor 
substrate. 
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19. \The method of claim 14, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate dielectric layer on a silicon 
substrate\ 

V 20. The method of claim 14, further including forming a first source/drain 

extension adjacent the first source/drain region and a second source/drain extension 
adjacent the second source/drain region. 




A method of forming an integrated circuit, comprising: 

forming a number oiWnsistors on a semiconductor substrate, wherein 

forming at least one onthe number of transistors comprises: 

forming a first source/drain region and a second source/drain region 
in the semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 

coupling a barrier \mer to the gate dielectric layer, wherein the 

barrier layer preventsV>xide undergrowth; 

forming a gate on top M the barrier layer, the gate having sides, 
and an effective channel length defined by the sides; 

oxidizing the gate wherem a portion of the sides of the gate are 

converted to an oxide and\in effective channel length of the 

gate is reduced; and 
electrically connecting the number oX transistors. 



\^ 22. Yhe method of claim 2 1 , wherein coupling a barrier layer to the gate 
^) dielectri^ayer comprises coupling a silicon nitride (SiN) layer to the gate dielectric 
layer. 



23. The method of claim 22, wherein coupling a silicon nitride (SiN) layer to the 
\ 8 ate dielectric layer comprises remote plasma nitride processing the gate dielectric 
ffi flayer to form a silicon nitride (SiN) layer. 
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24. The mfethod of claim 22, wherein coupling a silicon nitride (SiN) layer to the 
^i^/gate dielectric\ayer comprises composite oxidation processing the gate dielectric 

layer to form a silicon nitride (SiN) layer. 

25. TlJb method of claim 21, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate oxide layer on a semiconductor 
substrate. 
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26. The method of claim 2 1 , wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate dielectric layer on a silicon 
substrate. 



27. 




A method of formmg an integrated circuit, comprising: 
forming a number oKtransistors on a semiconductor substrate, wherein 
forming at least one omhe number of transistors comprises: 

forming a first source/drain region and a second source/drain region 

in the semiconductor substrate; 
forming a first sourcVdrain extension adjacent the first source/drain 

region and a second source/drain extension adjacent the 
second source/drain reg\on; 

forming a gate dielectric \ayer on the semiconductor substrate; 
coupling a barrier layer tothe gate dielectric layer, wherein the 
barrier layer prevents oxideVndergrowth; 
forming a gate on top of the Wrier layer, the gate having sides, 

and an effective channel length defined by the sides; 
oxidizing the gate wherein a portion of the sides of the gate are 
converted to an oxide and an effective channel length of the 
gate is reduced; and 
electrically connecting the number of transistors. 
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28. A method of fofrning an integrated circuit, comprising: 
forming a numtier of transistors on a semiconductor substrate, wherein 
forming at least qne of the number of transistors comprises: 

forming a\irst source/drain region and a second source/drain region 

in tt\e semiconductor substrate; 
forming a ga!te dielectric layer on the semiconductor substrate; 
coupling a nitride layer to the gate dielectric layer, wherein the 
nitride layer prevents oxide undergrowth; 
forming a gate on top of the nitride layer, the gate having sides, 

and an effective channel length defined by the sides; 
oxidizing the gate wherein a portion of the sides of the gate are 
converted to an oxid\and an effective channel length of the 
gate is reduced; and 
electrically connecting the numkr of transistors. 

29. V The method of claim 28, wherein coupling a nitride layer to the gate 
dielectric^ layer comprises coupling a silicon nitride (SiN) layer to the gate dielectric 
layer. 

30. The method df claim 29, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises remote plasma nitride processing the gate dielectric 
layer to form a silicon nitride (SiN) layer. 

3 1 . The method of claim 29, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises composite oxidation processing the gate dielectric 
layer to form a silicon nitrides (SiN) layer. 



, 32. The method of claim 28, wherein forming a gate dielectric layer on a 

semiconductor s\bstrate comprises forming a gate oxide layer on a semiconductor 
substrate. 
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33. Th^ method of claim 28, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate dielectric layer on a silicon 
substrate. 

v 



<3. 



34. The mqthod of claim 28, further including forming a first source/drain 
extension adjacent the first source/drain region and a second source/drain extension 
adjacent the second source/drain region. 



35. A method of fonMng a memory device, comprising: 
\ forming a numberW transistors on a semiconductor substrate, comprising: 

forming a first source/drain region and a second source drain region 
in theWmiconductor substrate; 
/ forming a gatAdielectric layer on the semiconductor substrate; 

coupling a barrier layer to the gate dielectric layer, wherein the 
barrier layer prevents oxide undergrowth; 
forming a gate oniop of the barrier layer, the gate having sides, 

and an effective channel length defined by the sides; 
oxidizing the gate wnerein a portion of the sides of the gate are 
converted to an oxide\ind an effective channel length of the 
gate is reduced; 

forming a number of wordlines ^oupled to the gates of the number of 
transistors; and 

forming a number of wordlines coupled to the first source/drain region of the 
number of transistors. 

36. The method of claim 35, wherein coupling a barrier layer to the gate 
-dielectric layer comprises coupling a silicon nitride (SiN) layer to the gate dielectric 



QV. dielectric layer cbmp 
layer. \ 
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37. The methodW claim 36, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises remote plasma nitride processing the gate dielectric 
layer to form a silicon mtride (SiN) layer. 

38. The method of claim 36, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprise^composite oxidation processing the gate dielectric 
layer to form a silicon nitride (S^J) layer. 



\ 



39. The method of claim 35, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate oxide layer on a semiconductor 
substrate. \ 



40. The methdd of claim 35, wherein forming a gate dielectric layer on a 
semiconductor sut^trate comprises forming a gate dielectric layer on a silicon 
substrate. 



41. 




A method of forming a memory device, comprising: 
forming a number of transistors on a semiconductor substrate, comprising: 
forming a first sourte/drain region and a second source drain region 

in the semiconductor substrate; 
forming a first source/flrain extension adjacent the first source/drain 

region and a second source/drain extension adjacent the 
second source/drain region; 

forming a gate dielectric iWer on the semiconductor substrate; 
coupling a barrier layer to tke gate dielectric layer, wherein the 
barrier layer prevents oxide undergrowth; 
forming a gate on top of the barrier layer, the gate having sides, 
and an effective channel\ength defined by the sides; 
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oxidizing the gate wherein a portion of the sides of the gate are 

converted to an oxide and an effective channel length of the 
gaxe is reduced; 

forming a number\>f wordlines coupled to the gates of the number of 
transistors; djid 

forming a number ofYwordlines coupled to the first source/drain region of the 
number of transistors. 

A method of making aA information handling system, comprising: 
providing a processor chip; 

forming a semiconductor memory device, comprising: 

forming a number \f transistors on a semiconductor substrate, 
comprising: 

forming a firs^t source/drain region and a second source/drain 
region mi the semiconductor substrate; 

forming a gate (^electric layer on the semiconductor 
substrate;\ 

coupling a barrierMayer to the gate dielectric layer, wherein 
the barrier layer prevents oxide undergrowth; 

forming a gate on top of the barrier layer, the gate having 

sides, and an Effective channel length defined by the 
sides; 

oxidizing the gate wheiein a portion of the sides of the gate 

are converted to Vn oxide and an effective channel 
length of the gate is reduced; 
forming a number of wordlines coupled to the gates of the number of 
transistors; 

forming a number of wordlines coubled to the first source/drain 
region of the number of transistors; and 
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coupling t le processor chip to the semiconductor memory device with a 
system bus. 

The method of claim 42, wherein coupling a barrier layer to the gate 



\ 



\ dielectric layer comprises coupling a silicon nitride (SiN) layer to the gate dielectric 



layer. 



44. The methofl of claim 43, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layencomprises remote plasma nitride processing the gate dielectric 
layer to form a silicon nitride (SiN) layer. 

45. The method of fclaim 43, wherein coupling a silicon nitride (SiN) layer to the 
gate dielectric layer comprises composite oxidation processing the gate dielectric 
layer to form a silicon nitride (SiN) layer. 



46. Tl\e method of claim 42, wherein forming a gate dielectric layer on a 
semiconductor substrate comprises forming a gate oxide layer on a semiconductor 
substrate. 
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47. The method of claim 42, wherein forming a gate dielectric layer on a 
semiconductor sjibstrate comprises forming a gate dielectric layer on a silicon 
substrate. 



48. The methodW claim 42, further including forming a first source/drain 
extension adjacent the first source/drain region and a second source/drain extension 
adjacent the second source/drain region. 



49. A transistor comprisi 

a first source/drain reg 
substrate; 
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a channel region between the first source/drain region and tl)fe second 
source/drain region; 

a gate dielectric layer coupled to the channel region; 

a barrier layer coupled to the gate dielectric layer, ynerein the barrier layer 
prevents oxide undergrowth; 

a gate formed from a gate material coupled tx/the barrier layer; and 

a side dielectric region converted from a portion of the gate material, the side 
dielectric region having a thickness at a top o^uie gate that is substantially the same 
as a thickness at a bottom of tK&gate. 



50. The transistor of claii 
layer. 



49, wherein the barrier layer comprises a nitrided 



5 1 . The transistor of cl^flm^O, wherein the nitrided layer comprises silicon 
nitride. 

52. The transi§f£>r of claim 50, wherein the side dielectric region comprises 
silicon dioxide. 



53. Theftransistor of claim 50, further comprising a source/drain extension 
operatiWly connected to the first source/drain region extending into the channel 



regio 



54. 




A transistor formedlby the following process: 

forming a first source/drain region and a second source/drain region in a 
semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 
coupling a barrier layento the gate dielectric layer, wherein the barrier layer 
prevents oxide undergrowth; 
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forming a gate on ton of the barrier layer, the gate having sides, 
and an effective channel length defined by the sides; and 
oxidizing the gate wheiein a portion of the sides of the gate are converted to 
an oxide and an effective channel length of the gate is reduced. 
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